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PRE CONCEPTIONS AND MISCONCEPTIONS

Students come to science class with alternative conceptions of the real world 
that are highly resistant preconceptions

 misapplied conceptions,
 “naive” attempts to explain the natural world,
 highly resistant to change.

Can you think of any? 









linear and "cookbook": pull a problem off the shelf, throw in an observation, mix in 
a few questions, sprinkle on a hypothesis, put the whole mixture into a 350°
experiment — and voila, 50 minutes later you'll be pulling a conclusion out of the 
oven! 





The Working Scientifically approach to open 
investigation work in science

Mark Hackling (2005)
http://www.det.wa.edu.au/education/science/teach/workingscientificallyrevised.pdf



Variables
Variables are 
things that 
vary and change



Variables: FAIR TEST

In any experiment there are 2 variables:

 an  independent (or input) variable

 a  dependent (or outcome) variable

Let’s look at each type….



Independent (input) variable

This is the thing that you decide to change.

Example 1

You decide the weight to apply, 
so:

Weight is the independent 
variable.

Investigating how a weight 
affects the length of an elastic band.



Dependent (outcome) variable

This is the variable that changes as a result.
It is the variable that you measure.

Example 1

You measure the resulting length 
of the elastic band, so:

Length is the dependent 
variable.

Investigating how a weight 
affects the length of an elastic band.



Independent (input) variable

This is the thing that you decide to change.

You decide the initial temperature, 
so:
initial temperature is the 
independent variable.

Example 2

Investigating how the rate of cooling of a 
beaker depends on the initial temperature.



Dependent (outcome) variable

This is the variable that changes as a result.
It is the variable that you measure.

You measure the temperature 
every minute as it cools, so: 

temperature is the dependent 
variable.

Example 2
Investigating how the rate of cooling of a 
beaker depends on the initial temperature.



Type of problems to  investigate





Which of these questions 
could be answered using a 

fair test?



Question
Change one 

factor 
(Independent 

variable)

Measure/
observe 

something else 
(Dependent 

variable)

Suitable for FAIR 

TEST?

A type of filter cleanness of 
water

Yes, with 
refinement of 
question

B sponge material volume, mass of 
water yes

C air movement, 
temp… time yes, easily

D ? ?
No,  change or 
refine question -
compare apple 
types?

E ? ? No, question 
needs refining.



Question What to change?
(Independent 

variable)

What to 
measure/observe?

(Dependent variable)

“Easiness” of 
design.

(your judgement)
What is the best 
angle for solar 
cells?

How hard does 
the wind need to 
blow for a wind 
turbine to 
generate power?
How can I 
decrease the 
amount of C02 in 
the atmosphere?

How much 
electricity will be 
lost when the 
clouds block out 
the sun?
What is the 
green house 
effect?



• Develop the question for investigation,

• Identify variables

• Choose variables to change, measure and keep   
the same,

• Make predictions,

• Plan the materials, equipment and steps

What will I 
change?

What will I 
measure?

What will I 
keep the
same?

Independent 
variable

Dependent 
variable

Controlled 
variables

• Observe, measure, calculate

• Collect evidence,

• Record and organise data,

What happens to______________ when we change _______________?
(dependent variable) (independent variable)



EVALUATING
Develop explanations for the results 

based on evidence,

Analysis of results in relation to the 
question, and 

Reflect on the investigating process 
and look for improvements

Communicating
 Use appropriate representations for the 

findings of the investigation,

 Present findings to an audience, and

 Talk about the evidence








